the use of digitalis without the appearance of toxic symptoms, a daily dose must be found which will jusf balance the quantity of te drug destroyed and excreted.
If the dose be too small the heart-muscle will gradually "recover " from the effects of previous digitalization and clinical evidence of an impaired cardiac reserve will become obvious, viz., dyspncea on exertion and increasing dropsy. On the other hand, if the dose be too large, cumulation will occur and anorexia, nausea, vo ing, bradycardia, etc., inevitably appear. Clearly, therefore, the importance of accurate information on this subject can hardly be exaggerated.
During the past decade, interest in dosage with digitalis has centred in attempts to bring the heart under control as rapidly as possible with large quantities of the drug usually in the form of the tincture. Comparatively little clinical work has been undertaken on the rate of elimination of digitalis in man, with a view to establishing what might be regarded as a satisfactory " maintenance dose." Pardee'2' has made some clinical observation on this subject. A Personal Observations. Details relating to the data obtained are set out in Table II appended. Observations were carried out on 36 consecutive patients, 27 of whom were females and 9 males. The ages of five of the patients were between twelve and sixteen years but all the other patients were adults. It will be seen that some form of cardiac abnormality was present in nearly every case. In No. I9, however, chronic bronchitis was the principal disease and no lesion was apparent on examination of the heart. Premature beats were the only abnormal feature of Case No. 24. A high proportion of the patients suffered from the effects of hypertension-I4 in the group-and bundle-branch block was detected in two instances.
Preparation and Dosage of Digitalis Employed. Digitalis leaf (Burroughs and Wellcome) was used in preference to the tincture. The administration of the drug in tablet form ensured greater accuracy as most of the patients were treated from the Outdoor Departmept. One grain of the leaf was given twice daily. The dose therefore amounted to I.2 international units per diem and this was equivalent to I.2 C.C. of the tincture, or approximately 20 minims a day.
Procedure of Investigation. A clinical examination was made and an electrocardiogram obtained immediately before beginning the administration of digitalis. The salient features of these preliminary observations are mentioned briefly in the left-hand columns of the Table II given below (p. I65).
As a rule the drug was administered for about a fortnight. Not infrequently, however, it was found necessary to discontinue it well within this period. On the other hand, a few patients received digitalis leaf for four and even five weeks. The patients were instructed not to make any alteration in their habits regarding work, exercise, etc., but to take particular notice as to "whether the tablets made them any better or any worse." This phraseology was adopted in an attempt to eliminate the effects of suggestion-which is a well-known factor in the favourable results obtained from some "special" form of treatment.
Clinically, the changes which were regarded as indicating digitalization were (i) diminished breathlessness, (2) relief of substernal discomfort associated with effort, (3) bradycardia, and (4) disappearance of oedema (if any). These may be called the beneficial results or therapeutic effects of digitalis administration. In some cases, however, as will be seen from the Table (p. I65), the drug produced toxic effects, i.e. nausea and vomiting, excessive bradycardia (less than 6o per minute); palpitation, drowsiness and even the aggravation of signs of cardiac failure (See notes on Cases I2 and 22).
Further electrocardiograms were taken at weekly intervals. The effect of digitalis upon the electrocardiogram has been worked out thoroughly during the past twenty years as a result of the work of Cohn, Fraser and Jamieson.'7' A slurred appearance of the RST complex develops early. Subsequently a diphasic wave occupies the S-T interval and finally the T-wave becomes inverted. In addition to these myocardial effects interference with conduction may be found and in particular prolongation of the PR interval sometimes accompanies this change. In view of the gross changes in the T-wave which can be produced readily by digitalis medication, it is surprising that evidence of depression of auriculo-ventricular conduction is often so slight.
Results. Varying degrees of clinical evidence of digitalization of the heart were found in 53 per cent. of the series and electrocardiographic changes occurred in 70 per cent. of the 36 patients. Clinical changes indicating digitalization sufficient to produce a considerable increase in the cardiac reserve (as judged by the criteria mentioned above) may be accepted as convincing evidence of cumulation, no previous "intensive" treatment having been given. The association of clinical and electrocardiographic changes was seen in 42 per cent. of the patients. In these cases the electrocardiographic evidence may be justifiably regarded as confirmatory of the clinical observations. On the other hand, in 8 patients (Nos. I3, I4, i8, I9, 23, 26, 27 and 34) representing 20 per cent. of the whole series, the electrocardiographic changes, though quite definite, were unaccompanied by therapeutic or toxic effects. While there can be no doubt that the dosage was sufficient to affect the heart muscle in these patients it cannot be assumed that cumulation was taking place.
Absence of any alteration in the electrocardiogram during the administration of these small doses of digitalis was exceptional. No (Table I) . 
Bradycardia.
The last case (No. 32) was one of auricular fibrillation with mitral stenosis and aortic incompetence. Cardiac reserve was so slight that movement in bed made the patient breathless. Without digitalis the heart-rate (apex beat) was about 6o per minute. Two or three days after receiving one grain of digitalis leaf twice daily the pulse rate fell to 50 per minute and the drug was discontinued on the 6th day. Subsequently the same effect was produced by giving (a) one grain daily (b) one grain on alternative days. It appeared that as the cardiac reserve diminished the susceptibility to digitalis increased.
Summary and Conclusions.
With doses of not more than 2 grains of digitalis leaf daily 75% of the patients showed electrocardiographic evidence of "digitalization".
In about half the number in a series of 36 patients, this dose was enough to produce clinical evidence of increased cardiac reserve. Confirmation of these results was obtained on repeating the investigation in 6 of the patients using a dose of only one grain of leaf daily.
This 
